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(54) TRANSMITTER-RECEIVER FOR MODULATION PARAMETER VARIABLE ADAPTIVE 
MODULATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To apply a modulation 
parameter variable adaptive modulation system to a 
transmitter-receiver for TDD (time division duplex) 
provided with an equalizer of wide band transmission. 
SOLUTION: The output level of a reception part 3 is 
controlled by an AGO circuit 4 so that it is fixed, and 
equalization processing is performed after orthogonal 
detection in an equalizer 5 to output reception data. 
Further, an obtained equalization error (a) is given to a 
propagation characteristic estimating circuit 6 to 
estimate the propagation line state of this reception slot, 
and a modulation system of a modulation parameter 
corresponding to this state is designated from a 
modulation system control circuit 7 to a modulation 
circuit 1 to modulate transmission data, and a next 
transmission slot is transmitted from a transmission part 
2. 
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[0017] 

Next, a simple modulation system control (here, 
only a modulation parameter variables switching will be 
described) will be described. Fig. 3 is an explanatory 
diagram of a modulation parameter variable system. For 
example, as one example of this system, it is assumed 
that modulation system is switched among of three 
systems of (1) n/2 shift BPSK, (2) QPSK, and (3) 16QAM 
shown in Fig. 3, propagation path characteristic 
determination is performed based upon a propagation 
path characteristic estimation value, and propagation 
path characteristic estimation value ranges (A, B, C) 
obtained by sectioning to certain widths satisfies a 
relationship of A < B < C. At this time, the 
orthogonal modulation circuit is controlled such that a 
propagation path characteristic estimation value is 
included in A (the worst condition) , (1) n/2 shift BPSK 
is used, it is included in B (an intermediate 
condition) , (2) QPSK is used, and it is included in C 
(the best condition) , (3) 16QAM is used. Incidentally, 
the modulation parameter variables (different bit 
numbers per one symbol) switching has been described 
regarding the switching among the modulation systems. 
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However, even in a case that a transmission rate 
switching is performed, control is performed so as to 
be adapted to a propagation path characteristic like 
the above. 
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Fig. 3 

Bad propagation path characteristic good 

(1) 7i/2 shift BPSK at white circle (O) and black circle 
(•) 

(1 Bit/symbol) 

(2) QPSK 

(2 Bit/symbol) 

(3) 16 QAM 

(4 Bit/symbol) 
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flMB*a>£l*SEB/<7 * — * <D^B:*5££liFE£B[s]B 

r-^r it Le*»(D«B}b<aiL^ *i*eaw«*a> 
mrEa*ia5a>aj*] £— sa> uk/uzsmm"* a g c isb 

KAQClalBa>tt**lB36aaL-C»b*tfc»«^— ^ 
£ t, f c*ft»» * «rEe»BI*tt*tSlHlB(=-§-x. 

*B;&Aaaas*. 
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a««*Mfli#tfrBe«iBWttitsiaBi=#*** 

«TEe*B*tt«S0BI*. »E«ft»<DUl*i:«E« 
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«tt4R*ai BR<DSEB/<^> — £ rT^SIJS^B^ 
[OO01] 

[*W<J!>R"r4ftfif#»] *f£W4^>r v^^Iili 
icj3i+*aa««izBL. B»»«a*iaa« (t 

DD : Time Division Duplex) IZJSIVC* e2feSS*<0fil 
BMMBtt»**tSU *©a*li»i:» **Ll=«CfcfcB 

— * qrKjaj6SEB»aa>3aa««i=H-r**<»^**. 
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(BPSK, 4QAM, 16QAM, 6 4QAM, 25 
6QAM-I) ta«KSLT3l«-r5J:3l=1«dt*ti 

^aicoi^riis ara-f s*>xr-A(zj6i:r»^*:a« 
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